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(57) Abstract: The object of this invention is die construction in electric motor drive, where a asynchronous motor, such as drum 
motor, which has a staior (2) mounted on a non-roiaiory shaft (I) and has rotatory, like by means of bearings (3), connected rotor 
(4), is arranged to drive the machine construcuon (actuator). The rotor (4) of the asynchronous motor conveyor's is arranged to be 
directly a functional part of the machine construcuon (actuator), like conveyor's (5) driving roll (5a). Also the rotor can be formed 
as a shell of pulley (4) which is pan of a vacuum belt conveyor comprising a stationary vacuum box (11), die rotor drive further 
comprising: said non-rotatory shaft ( i) being supported by at least one supporting bracket (8) which is connected to the vacuum box. 
The object of this invention is also the me mod for corresponding purpose. 
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Construction and method jo> electric motor drive 

ine odjgc, o*_chis/|invencion -writhe -construction i» f."*" 
ofr^.l.ctr ic motor drive.J&^f^^ moCor , ^ 
as- drum mului or oiuuia- -m^tor , which has a stator 
mounted on a non-rotatory shaft and^ound X^sT^Tr^ 
is-^-T5©cor. whjxhis rotatory, likLe^Jay-meSns^of 
bearings, connecTg^r^ and has a short - 

circuit^arj^ng^ment, is arrange^^d^i^a_machine 
construction (actuator) . 

Abev e de scri b e d *ypes-^f ^synchronous , compact drum 
motors have been presented fcr ciample in publications 
EP 0 582 563^ ^ 

CUS 4 ' 8 68,43S and FI .811414. ? Among thoo oTThe first- 
mentioned solutionis carried^inTo effect by keeping 
separate and individual copper shore-circuit bars in 
£toa*T position by pressing them in place with collars 
20 mounted on the end flanges of jt^r motor. 

The disadvantage of t his ^P oTct 1 u t^ n is the poor 
heat transmission from the short-circuit bars to the 
rotor s^jj^rther. in the solution of US -patent 
25 4,868,436/fetee rotor structure & built up ofjuo called 
active part (i.e. electric plate package) and at least 
two separate rotor shell parts (i.e. support flang^ and 
onto it by means of/screw coupling connected rotor 
shell , which- makes the ooluLi u u < n qurJ Ciu u. • W^t^-ijF 
unnecessarily complicated. In application publication 
EP 0 617 155 there is a much similar solution (of above 
mentioned U . S . -patent ) , where /(motor ' s rocor package, 
is constructed/laminated of eleccric plates,^ 



30 



WO 01/37398 



-2- 



PCT/FI00/00990 



10 



15 



connected together with JXs short-circuiting 
conductors to^drum roller by means of^screw/press 
coupling, which operates as a roll surface, ^o^is 
solution is disadvantageous especially in 
manufacturing^™^ in U«« Finnish pat£nt 
applications presented a drum motor, which is 
designed especially for , 

-elevator purposes. In this R^io ^ a separate roller 
with cable grooves. a*d£brake surface area, for 
• elevator's lifting cables, and brakes ^mounted on the 
upper shell of the rotor. * j in thia o o l^ x^ 
■^^^^P^e^M^ jthe motor cooling is jW«W 
CarG ° f by shining radial ventilation holes in the 
roller and stator and to blow cooling air }S? the 

holes with a separate blower. 1 
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J2-elcT\ J<- io 

To all 0 f,\the above mentioned ee hiti^A it is common^ ^ H* 
^-fes-fr- ^ll r cop^ U^ly used macfr^ 
consMi^ti o^ actuator^'s connection to the drum motor to 
require* special mounting arrangements and/or extra 
parts for it__ a separate drive roll to be assembled 
on .to an electrical motor's rotor. .(EP 0 582 563), a 
firmly assembled flange arrangement on the motor's 
frame (US 4,868,436, or a shell to be assembled outside 
the drum motor (FI 811414 and 

EP 0 617 155 Al) . Q ^thc other h ^nd-ln^h'e motor ' 

constructions in the above mentioned innovations -fehe- P'ovi d % -fo^ . 
cooling circulation i^cfrried out by traditional 
means,, Jhu S/ it is not possible to reach higher outputs 
than withjstandard drum motor, coluciouo, . _ 

u ^JlA w tU oJJ U a- e_l«5v;c KoTou- «t^^ c^-U off- Co-inv^^ 
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The^pjirpose of the const rue ti6n_ol^tirs--±r?ve^on is to 
overcome t^above^des^ and thereby 

essentj^liy-lWove th^Tev^gf, the techni que in this 
aj?ea. It is principally distinctive to the construction o£ iL- ilvZ'tK. 
jvttffe* according to this invention, to carry out this purpose 

that the functional part of the maehinc1 ?onstruction, -t-U*. 
^actuator?, ii^e ^conveyor ' s driving-roll, er-s±n±±as=r is 
arranged to operate by havingffshort -circuit arrangement 
as the rotor of the asynchronous motor, in other words: 
10 the 'actuator*- (e.g. driving roll) is formed «r $o o^To 
constitute ij-jjfiif the rotor of the asynchronous motor, 
with the actuator oomp ^I ftluLj the short-circuit 
arrangement . 

The construction according to/. the invention is 
characterized by ^afthe functional part of the 
machine construction^ ^actuatorf, is^Aconveyor ' s 
driving roll, ifr^arranged to operate by having jjshort- 
circuit arrangement as the rotor of the asynchronous 
motor. 
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It should be noted that the e^rm^actuator eempmrrrq loeiu^ 
the short-circuit arrangement^ is referring to many 
25 various 4 or diff i dent) embodiments. In the most simple 
embodiment, che actuator is formed as a one-piece solid 
roll shell being free from short-circuit bars and rings ^W) 
^■also being free from laminated elements^-. 
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In another embodiment (also being free from laminaced 
elements) short-circuit bars and rings are provided. 
Each of the bars and che rings br ^located wichin 

che roll shell, preferably with a tight or positive fit 
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< nr Inr Viwjr being provided between each bar and the 
roll shell, whereby additional mounting elements (e.g. 
collars and/or screws) are noTWs needed. 

5 The most important advantages of the construction of 
this invention is the simplicity of its construction, 
manufacturing and usage.^f f iciency and reliability of 
working, t\ which attai n the most possible integrated and 
compact machine conf iguratioqf wh&h aUcfi u 8 tL ^^u^o* 
10 higher output and higher torque from the 

asynchronous massive rotor and ^significant^ & improve fc-*3* U* 
its performance in other ways -^^e Simplicity of 
the construction of this invention at advar.tageeuo . 

i s based e»g-. ©njj a cohere is no need to use 
15 traditional short-circuiting conductors, S^tthe short- 
circuit arrangement is established directly in^ the 
functional part of the machine cons true cion fl^tuafcorf , «>^***c 
i**e conveyor's driving roll. On the other hand the 
s tructure __ of_^. 

20 C^his invention makes it possible to use &e traditional 
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short-circuiting connectors in a new way, so that they 
are located ^ coaat ial l, internal^ Z^a functional part 
of the machine construction (actuator) as the rotor 
shell, *s*S/\conveyor's driving roll. When applyij ug- 
a dvflTT-agft o uciy the b - Liuc L ure -of- bhis invent io ^^e 
asynchronous motor is equipped with primary and 
secondary cooling circulation to cool both the stator 
and the rotor, f nr s. va t n p lu . u u th at the (cooling fluid is 
firstly aajniLial -iy- carried through the stator shaft 
and with the help of j^r holes in the shaft -eloewhcrc 
as^parallel flow through the flow system in the rotor 
shell. %s a furcher imDrovement the roto- <s 
manucactured o^el-ctricjfconductive compound metal 
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structure, where copper short-circuit bars or pipes and 
rings are for example explosion welded into pre- 
drilled/machined holes/slots. On the other hand during 
manufactures- of the asynchronous motor it^i possible 
to utilize a casting technique. 

Further advan i j Ljuu us sutt fe4on is to assemble the stator 
on the hollow shaft/pipe also workin g as/fetator shaft, fkrf- 
Mh *^ iT is used forjijcatnplc to feed over-pressure cooling 
air. HeEw*^*c/i3 effectuated/a "hermetic Drimarv 
cooling/. wmch is known from EP 0 617 155 and which 
prevents dirt £r penetratfWo the drum motor, which 
is not possible t j fgg gsafe with the conventional, 
-effevLUdLed free3gr-f«p«*). breathing' air-cooled + 
solutions. *urthor -advanrar-ffrn- lea^fee isJtto tfa c 
-^short-circuit hollow bars or pipes aS^ositioned 
within the rotor shell, functioning as secondary 
cooling channels. Thereby sH^xs- possible to carry fe*w- 
cooling air to the hottest spots of the rotor, which 
hel P s it3 way aigr.iliLduuiy both to obtain the 
maximum output and to increase the amount of 
starts/stops ^af^che machine c ens-truction (actuator) 
equipped with the motor in quesLiuu Co. ca^toc-'e. 
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The., advantageous solutions of the structure of-the 
invention have been preserved in separate^ndependent 
patent claims .< " . 
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Object /of this invention is also 'a method for 



eauival 



ent purpose, which is more: specifically 

A. 7 , L / ; 



des/ribed in^independentypacer.- claim's introduction 
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^section and whose characteristic features in 
corresponding patent claim's characteristic section. 

The method according to/ the^&nvention is characterized 
5 by j^rTthe fu nc_tional part of^^machine construction ; 
*actuator^, Oike^ onveyoV s driving roll, ^arranged ' 
to operate by having^short -circuit arrangement as the 
rotor of the asynchronous motor. 

i 

On= of fefee-mes-t important advantages'/^ method of this 
invention the simplicity of the operating 

principle, the simple constructions which makes it 

possible,** the reliability of ^feg^a* which 
a^o w s f n g a i n the utw»et compact machine construction 
(actuator),^ '^.integraidJfSM^asynchronous 
motor to achieve high mechanical load capacity, 
vibration strength, and high starting and operation 
torque features. The simplicity of the method of this 
invention ac-^u- arivanr^ouo ooluLi u a - is based -fee 
e xampl ° on the fac t that there is no need to use a 
separate laminated rotor component with traditional 
short-circuiting conductors inside a functional part of 
the machine construction by-^^^^ a short . 
circuit arrangement A directly into the functional part 
of the machine construction (actuator), ^conveyor's 
driving roll. Qa-fc- hc other hand -jthe method of this 
invention makes it possible to H^S^^raditional 
short-circuiting connectors, fe- a now way; ,u thai. ,l, e y 

located essentially internally on a functional part 
ofthe machi ne j 

Construction (actuator) as the rotor shell, *«« 
conveyor's driving roll. 



WO 01/37398 



- 7 - 



PCT/FI00/00990 



FS crn?TT i ii □ s H-s- ^n advantages*** development of this 
innovation, ^it ^possible to increase an air gap 
diameter between JJstator andjrotor once a maximum outer 
diameter and total length of a drum motor is limited. 
Thus by this innovative design it is possible to get 
higher output power and higher torque^compared to an 
asynchronous drum motor havingflsame main dimensions as 
this new innovative drum motor construction and having 
a standard laminated rotor component inside a rotor 
shell . 
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Pr Further more as an advantage ous development of this 
method is ^minimiz^We* manufacturing costs of the 
15 i'^ - ii- uu-R&ioned massive motor for c.cauiul^ by 

manufacturing the rotor and the associated slots b^-P^o^, 
casti*^ shorn of steel. . 

applying , the method advantagoouoly l\the asynchronous 
motor xs -feeing cooled effectively e o g e-fcft higher output 
than with conventional ojala\&an bo reached, because" 
eo^^Lly Ldii iuu uul i . t~ - according tu "£his invention .p«o»wSe8*A.eu»\ 
- realised for_o «aiiq » 3 re hermetic /tand^esg oncially in rtaxialfq £i**«Sv«0 
d-Mfee&iefl {'tro ugh the asynchronous motor)caa ased .cooling 
fluid f lov^jjakes ^£ possible ret sxsmpbe m Jiiau L. the ^i**eJ"U5 o£ 
ovor preas cooling air to the hottest spots of the 
rotor, which ie^an e - ajbuutial LuiidiLion b uL h - Lu increase ^ 
tne maximum output and £ojyincreasej> the amouRt ftof 
starts/stops. Qxr- t-hn n thcr hauJ lumpaiod to th e^freely 
30 breathing air-cooled ^iZVTon VtlK cToh^t i e Sc reven t s 
espeoAa^jr y in hard conditions filth is^p'enetrat^jinto 
the drum motor structure. 
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Cooling o ^asynchronous motor with a solid rotor can be 

realised either with or without a secondary cooling 
Or 

arrangement i«ra/hollow bars or tubes inside a 
functional part of the machine construction (actuator) 
5 as the rotor shell. In ^? 

< s«*h constructions^he cooling is taken care of only 
with a primary cooling arrangement (a^Ti/Sir flow' 
arrangement though an air gap between an inner surface 
ofj^rotor shell and an outer surface of/^stator 
10 component . 

Furthermore, it is important that the short-circuit 

bars and rings beie t ig rng aavantageously zo Ctm short- ■ 

ci^ci jitino fldjusrmpn r are arranged essentially integral 

15 with rotor shell, j^. at least partly or ^/totally 

with internal arrangements. alT^u^a^^^^o^ 

.... , T^'/r- ^ 
erricient heat^ rnnr l ucti ofi-fch ar. prcoc &W between the 

steel shell and the copper short-circuit bars and rings -Hu^ 

canfaccomplished .fciwm with *Q traditional solutions. 

This also g-^ e? h o tter por» s. i bi.lit is s A for higher output 

and te^increase^'the/,starts~ and stops of the 

asynchronous motor within a cesfestitr time interval. 



25 Adya^itagepus solutiorj^of the method__o^_th.e invention 
be^en presentedin separffte"Tndependent V p^-t-en-t- 
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have 



claims 
\ 



The invention is in more detail presented in the 
30 description and the attached drawings. 



Figure 1 presencs 
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a longitudinal cross section of a typical 

machine construction (actuator) unit, which is 

accomplished with the method in this invention 
and 



Figure 2 presents^,^! ^ ^ LW 

a crossj-profile of $p&cst\?iq 2 - Fig. 2. in 
Figure 1 . 



10 Figures 3a - 3C present 

some alternative massive motor constructions 
of a drum motor. 

Figures 4 and 5 present " 0 ^a-^d.-^^r 

15 a drum motor designed according to/the pt^^» — T 

invention and integrated to one end of a 
vacuum belt conveyor construction, with Fig. 5 
being a section along line V - V of Fig * 

20 Referring)^ Figures 1 to 3, rhr -hjrrr nf rlii s V, , \ L f, JU , 

nvention 10 a construction ^electric motor drive, f^al^T/icM^ 



wharcl^a so called solid asynchronous motor, which has & 
stator 2 mounted on ^ non-rotatory shaft 1 and around 

stator^is g rotor 4, which is, laSfe. by means of 
Dearings 3, rota^ 'connected on frhchcamc shaft 1 and k<wl^< 

a short-circuit arrangement^ is designed to drive a 
machine construction (actuator) . The functional part of 



the machine construction (actuator), li^^conveyor ' s B^.^.f) 
driving roll 5a ; «r 5b or So, is designed to operate by <Xn 
integrally connected short-circuit arrangement ao- the of- 



rotor 4 of the asynchronous motor. Especially -in Figwe 
jc a-s-snowj^ the most simple / ^ruc^ ^r of the invention, 
in which conveyor's driving roll 5a is realized with a 
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solid shelly wiai«*r/jope races directly as the short- 
circuit arrangement of §afe rotor 4 without any 
traditional laminated rotor component wife^short- 
circuit conductors (e.g'. short-circuit bars and rings). 
Thn r olutinn ncrrording to). , this principle is alee shown 
in Figure 3b, where driving roll 5b is designed to 
operate as the rotor of the asynchronous motor with the 
solid shell having on its inner surface drilled or 
machined holes or grooves » 

Different from Figures 3b and 3c, the invention may be 
advantageously used in connection with the structure, 
where the short-circuit arrangement caa-fe^'reaiized in 
|&e rotor's shell 4a with short-circuiting conductor 
oars 4b and rings j>8. In this^connection-short- 
circuiting connector bars 4b and rings 18 are arranged 
to operate at least partly internally of ... 

« l^e. rotor's shell 4a operating as,\f unctional part of 
the machine construction (actuator), such as conveyor's 
driving roll 5c. Thig type cf ooluiiuus die presents E*e>~~ s4- H^, 
e^siaiiy *a Figure 2, where round short-circuit bars 
4b are fe e -ing used and in Figure 3a where quadrangular 
short-circuit bars 4b' are being, used in rotor shell 
4a' . c^?5ars 4b/jshown in Figj±r~ 2 may be hollow, so 
that each, bar compriocs yya channel 4c for piping cooling 
fluid. At each end of shell 4a, a flange 7 is provided 
which connects the shell to one of the bearings 3. 

\ ^o^> "t»» yet* ■* — W*>& i i *^Xx ««. 

-ES^Fig^&e- 3aVis shown/| a docign , where conveyor's 
driving roll 5a is realised by a solid shell having 
quadrangular shorn-circuir bars on its inner surface, 
This type of electrical mocor design should be used 
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when a compact drum motor constructions (e.g. maximum 
outer diameter and total length of the drum motor are 
limited) with high output power and torque are desired. 
Such a compact drum motor is needed in vacuum belt 
5 conveyors used for "tail threading" in paper machines. 

A typical design of drum motor's stator component 2 
consists typically a pile of 0,3 - 1,0 mm thick 
electrical sheets 21 which are mounted oh stationary 
10 hollow shaft 1 and fixed at their position by spot 

Uv.oUo<-a 

welding stator end plates 20 to geostationary yjshaft y l> 
Stator windings 6 are connected via electrical 
connection cable 19 to an external electric grid. 

15 A Ficra*es^ 4 and S^jshow^one end of a vacuum belt conveyor f^^t» 
-e &mj i + a i u LJ an endless air pervious belt 10 which AAh^ 
ffi&^y&A: travels across two rotary pulleys, only one 
pulley 4 being shown. The pulleys are supported by d 
vacuum box 11. Therein a negative pressure v ri r ll Lie ^° 
created by as^ vacuum source (not shown) . The negative 
pressure w£S!r propagate^through openings 12 of ^ cover 
plate 13 and through belt 10 inj^s* 



20 



border to convey a web of paper or similar material; in 
25 particular a lead strip or u tail" which has been 

separated from threading purposes (see e.g. US patent 
3, 355,349) . 

In order to drive pfk& belt 10, / pulley" 4 is designed 
30 as the rotor of an electric motor drive according to 
the present invention. Similar to Figure 1, ^ 
stationary hollow shaft 1 supports ^ stator 2 and (by 
means of bearings 3) rocor 4, - which is J$0£ pulley V 
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of the vacuum belt conveyor and which a-g^f^- 

comprises jd rotor shell 4a and two end-flanges 7. 



Preferably, the following measures '"may be provided in 

order to adapt the electric motor drive to the demands 

/ 



of a vacuum'* belt conveyor: 



^SfeWdth W of conveyor 5 (and also length l) of the 

pulley's shell 4a should be relatively small, about 
0^25 m. The pulley' skiameter should preferably be 
less than 0,15 m. - On - the other haad, IThe SDeed of ~&i*e 
belt^should be about the same as the operating speed of 
modern paper machines which may exceed 2 00 0 m/min. 
Therefore, there is a need for very high motor output 
15 while the dimensions of the motor drive should be 
relatively small. 

To fulfil these demands, ^^-distance D between the 
bearings 3 is larger than length L of j/ka pulley's' 

shell 4a, in order to increase the internal space being 
available for stator 2 and for the short-circuit 
arrangement of lf£$ rotor 4. As a consequence, each 
flange 7 is formed as a bushing which bridges the 
difference between length L and distance D. 
25 Furthermore, each of supporting brackets 8 which 

connect/^ stationary shaft 1 to the side walls 
vacuum box 11 is formed similar to a*z'(in other words: 
it is "double 



30 1 folded"). In addition, each support bracket 8 may be 
wrapped around the periphery of one of flanges 7. 
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In order Co improve the cooling effect, J&± hollow 
shaft 1 comprises at one of its ends an internal (e.g. 
coaxial) supply channel (15) as well as a discharge 
channel 16, as a result, cooling fluid X must 

pass the inner side of stator 2 as well as its outer 
side and the inner side of ^ rotor^(plus the channels 
4c, if existing, in bars 4b\/in Figsse 1) . 

A lso, the following io advantageous . > The "above 
mentioned supporting brackets 8 can^e used^J) as a 
connection surface for vacuum belt conveyor's 
accessories (e.g. knife plates, rotarv riopers and 
cnoppers) (which -w^not shown as practical solution in +k 
one4^*e4 drawings) . ' 



In addition to the rn i ng^m ^t l^ abwe, the cooling 
of the machine construction (actuator) operating as * 
rotor^of a asynchronous motor is realized 
q r ^ntag eoa&ly mainly with primary cooling by carrying 
20 over-press cooling air X in^axial direction through 
stator shaft 1, which can be for example a hollow 
shaft, pipe or similar^and i-t^is equipped with d 
first flow arrangement la. -Ge-fe4 ie OTTTei iiand when Using 
•atoft^g eousiy rhP staiomre of this ru n m rim j i, is 
25 possible to boost the cooling of the asynchronous motor b^o^D 
testes what waa'^escribedyjdw&w: or instead of it ^ 
- also ,iLh secondary cooling by nnfo p^gg!^ short . 
circuiting bars 4b' with anothor- f low arrangement 4c. 
-Then f o r mmnk; it is possible to carry cooling air 

Y 

- m/^axial direction through -fete hollow copper short- 
circuit bars 4b, - Pnr Meas g d^ according co the 
principle in Figure 1 with the help of ^ holes lb in 
scacor shaft 1 together with gpe primary air flow 
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la which take place together with the parallel flow to 
the hottest > 

^spo/ts or rotor,?, which holps to g ot higher output 
^^ulrt!^ const ruction (actuator) and especially 
CO ^^f^ carry L h. short run starts/stops. 



Once an asynchronous motor has a solid rotor's cross 
section as shown in Figures 3a, 3b and 3c, cooling is 
taken care of^an air flow arrangement through an air 
10 gap w**e* locate^ between an inner surface of a rotor 
shell 5a, 5b, 5c and an outer surface of stator 
component 2 . 

*** **** " ^'nntJH.ju j Aului rem-^-Lha ^ 
^^enirirm is to manufacture the rotor of electric di^ 
conductive compound metal structure, where copper 
short-circuit bars 4b; 4b' are integrally connected to 
steel rotor shell 4a ; 4a' for example by explosion 
welding or by centrifugal casting. 
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It is possible with the asynchronous motor, realized 
according to the invent ion ; when using especially star 
type coupling for windings, to get the output of the 
drum motor equipped with three, four, or six pole 
stator windings aiders reach the (UvegTo^S - 500 kwtand 
to have the speed of rotation typically in the area of 
0 - 20000. rpm. 

- As a fnrrhPr advantageous dovolopme aU. (which is not 

shown in^a eloood - drawings) - it U etdvarTtgggot t s -fe^ ^^v^^^f^OJ) 
hpnPfir thc ^frequency transformer^^ by the 
asynchronous motor, which is equipped with active 
rotation speed control, in this c^n^^g rather 
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traditional solutions can be used to achieve the warned- <k* 
effect . 

•Hre- obje r t uf -fe h i t i nvention is aiso a method with an 
5 electric motor drive, where the machine construction 
(actuator) J^usetf^?? as, asynchronous motor, such as ^ 
drum motor, which has ^ scator 2 mounted on f non- 
rotatory shaft 1 and around tg» staton is 4 rotor 4, 
which is rotates^, ' Ixl.i b y mesaPoz bearings 3, 
10 connected on -e^-aa** shaft 1 and short-circuit 
arrangement. The functional part of the machine 
construction (actuator) , ^te^cSnveyor' s 5 driving roll 
5a, is arranged to operate by having^short-circuit 
arrangement as ^ rotor 4 of the asynchronous motor 
(typical constructions shown in Figures 2 and 3a). The 
method according to this principle is applied in"H* 
simplest way f^-e*=»»ie in constructions |\in Figwe 3b, 
wherein driving roll's 5b machined grooves/slots 5d are 
arranged as the short-circuit arrangement. On the other 
0 hand in Figure 3c is a similar type of solution without 
traditional short-circuit bars, wherein -tj&e driving 
roll 5a is realized solid shell, which operates 
directly as the short-circuiting arrangement. 

A~5 CovvV-^~^ S^, — J>*-gJU — 
5 -^ rt l hPrm rv M ao an advnnr p g n m n . ip p li uaLiuu of this 
method it is advantageous to benefit ^with^ttT 
asynchronous motor, whose short-circuit arrangement is 
connected to s&t rotor 4, short circuiting bars 4b 

and rings 8 ^are supported on rotor's shell 4a. In this 
connection short-circuit bars^and rings ^il u iijiug lu 
xbe- shnrt -c ircuit ai ranggm eirt are arrang^dto operate 

at lease partly internally^T&d«e^toT5~^"h^n"^)of--- 

of *>~- - J - 

che operacing functional pare of the machine 
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construction (actuator), such as conveyor's driving 
roll 5a. In thi s miiutLLi^ this typo of solution ic - ^ 
presented . ^gSB ggfc aJ 1y in Figure 2, showing round short- 
circuit conductors 4b and further in Figure 3a showing 
quadrangular short-circuit bars 4b', 

Furthermore referring to Figure 1 this method can be 
used with an asynchronous motor which is arranqed to be- 
cooled by having a fluid flow. The cooling of the 
asynchronous motor is realized as a closed system by 
carrying^cooling fluid, such as over-press cooling air 
X, hermetically csser.tia-^iy in/\axial <? 

-direction in primary flow arrangement la through .£a*e 
stator shaft i l*4*e\ hollow shaft, pipe or similafl. -6ft- 
the other Laud'^he cooling of the asynchronous motor 

IK C_ VJ^-^'f:-t-^- CD ^^A^ ~t~L*J- 

can be arranged in s t c ad Ao^^ee described above by 



carrying |(cooling fluid, such as over-press cooling air 
X hermetically osoentiall/ inflaxial direction in a 
secondary flow arrangement 4c provided in short-circuit 
conductors 4b. i±s^ hollow bars or pipes. 



r 



Specially /deferring to Fig**© 1, ao an example. Rotor 
4 of the solid asynchronous motor is manufactured of ^ 
electric^ibonductive compound metal structure, whet* U/J+L, 

25 advantageously, — ^ n r ^: ra mplc, copper short circuit bars 
4b which are welded, J-Ltee explosive welded or butt 
welded^.into the holes in steel rotor shell 4a or 

that they are cast integral with a most ouliabli U-Si«*i <\ 
casting method, like press casting method, (- solution is - 

30 .nat-prfi,s°nrprl in Fignra-H-. above mentioned 

methods /(every short-circuit bar 4b and ring 18 is 
integrated as an integral part of rotor. shell 4a* whioh 
allows t o achinvo better heat transmission oecween che 
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steel shell and copper short-circuit conductors. This 
tact has j .great importance when trying to get higher 
maximum power from the machine constructions 
(actuators) than with traditional solutions and 
especially when shore run starts/stops are .in quoction. 
The same is true with the embodiment shown in Figure 3a 
comprising rotor shell 4a' and bar 4b' . 

It is obvious that this invention is not 'limited to the 
above mentioned or explained solutions, it can be 
considerably modified within it's basic idea. Thereby 
it is possible i y to utilize the construction or 

arrangement of this invention invest: different 
rnnnnctionc v whereupon the dimensions and constructions 
can considerably differ from the hereby presented 
example drawings. On the othcr^hand v other type^of 
fluids can be used in the cooling of the asynchronous 
motor realized according to the invention or the 
cooling can be done differently from whatj^presented 
20 above . 
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Claims 

1 - A construction in electric motor drive, 

where an asynchronous motor, such as drum motor, 
which has a stator (2) mounted on a non-rotatory 
shaft (1), and around the stator is a rotor (4), 
which is rotatory, like by means of bearings (3), 
connected, on the same shaft (1) and has a short- 
circuit arrangement, is designed to drive a machine 
construction (actuator) , characterized in that the 
functional part of the machine construction 
(actuator), like conveyor's (5) driving roll (5a, 
5b, 5c) , is arranged to operate by having short- 
circuit arrangement as the rotor (4) of the ■ 
asynchronous motor. 
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2 - The structure as claimed in claim 1, 

wherein the short-circuit arrangement is established 
by the short circuiting bars (4b, 4b') and rings 

(18) supported on the rotor's shell (4a, 4a'), 
characterized in that the short-circuiting bars (4b, 
4b') and rings (18) belonging to the short-circuit 
arrangement are arranged integral with the rotor's 
(4) shell (4a, 4a'), which is a functional part of 
the machine construction (actuator), like conveyor's 
driving roll (5) . 

3 • The structure as claimed in claim 1 or 

claim 2, wherein an asynchronous motor is arranged 
to be cooled by having a fluid flow, characterized 
in that the cooling of the asynchronous motor is 
realized in a closed system, by carrying cooling 
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fluid, such as over-press cooling air (x) 
hermetically essentially in axial direction with 
it's primary flow arrangement (la) through the 
stator shaft (1) like hollow shaft or pipe and/or 
with secondary flow arrangement (4c) through short- 
circuit conductors (4b ) like hollow bars or pipes. 

4 * T ke structure as claimed in any of the 

claims 1-3, characterized in that the rotor (4) of 
the solid asynchronous motor comprises an of 
electric conductive compound metal manufactured 
structure, preferably comprising copper short 
circuit conductors (4b, 4b'), which are welded by 
explosive welding, butt welding into the holes in 
the steel rotor shell (4a, 4a') or that they are 
cast integral with the rotor shell in their places 
by a suitable casting method (e.g. centrifugal 
casting method) . 

5 - Th e structure as claimed in any of the 
claims 1-4, characterized in that that when using 
especially star type coupling for windings, the 
output of the asynchronous motor equipped with 
three, four, or six pole stator windings is 0,5 - 
500 kW having speed of rotation 0-20 000 rpm. 

6 - Th e structure as claimed in some of the 
„ claims 1-5, characterized in that the asynchronous 

1 f motor is having a frequency transformer drive, which 

30 is equipped with an active rotation speed control. 

7 - Th e structure as claimed in some of the 
claims 1-6, characterized in that the rocor is 
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formed as a shell of a pulley (4, which is pare of a 
vacuum belt conveyor (5) composing a stationary 
vacuum box (11,, the rotor drive further comprising.- 
said central shaft (1) being supported by at least 
one supporting bracket (8) which is connected to the 
vacuum box (11) . 

8 ' The structure as claimed in some of the 

claims i: 7 , characterized in that the drum motor's 
supporting brackets (8) can be used also as a 
connection surface (s) of the vacuum belt conveyor's 
accessories (e.g. knife plates, rotary rippers and 
choppers) . 

The structure as claimed in claim 7, 
characterized in that the distance D between the' 
bearings (3) supporting the pulley (4) is larger 
than the length L of the pulley's shell (4a). 

10 ' The structure as claimed in claim 9, 

wherein each flange (7) which connects an end of' 
shell ( 4a , 4a') to one of the bearings (3) is formed 
as a bushing which bridges the distance between 
length L and D. 

11 ' The structure as cla-imed in claim 9, 

wherein each supporting bracket (8) - seen in a ' 
longitudinal section of the conveyor (5), in Figure, 
5 - is formed double - folded similar Co a Z. 

12- Method for electric motor drive, where 

a machine construction (actuator) used by an ' 
asynchronous mocor, such as drum motor, which has a 
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stator (2) mounted on a non-rotatory shaft (1) and 
around the stator is a rotor (4), which is rotatory, 
like by means of bearings (3), connecced on the same 
shaft (l) and has a short-circuit arrangement, 
characterized in that the functional part of the 
machine construction (actuator), like conveyor's (5) 
driving roll (5a) , operates by having short-circuit 
arrangement as the rotor (4) of the asynchronous 
motor. 



13 • Method as claimed in claim 12 with 

asynchronous motor, where the short-circuit 
arrangement is realized in connection with the 
rotor (4) like having short-circuit conductor bars 
(4b, 4b') and rings (18) supported on the rotor's 
shell (4a), characterized in that to the short- 
circuit arrangement operate at least partly 
internally as the rotor's (4) shell (4a, 4a') of the 
operating functional part of the machine 
construction (actuator), such as conveyor ' s driving 
roll (5a, 5b, 5c) . 

14 • Method as claimed in claim 12 or 13 

wherein a asynchronous motor is cooled by having a 
fluid flow, characterized in that the cooling of the 
asynchronous motor is realized as closed by carrying 
cooling fluid, such as over-press cooling air (x) 
hermetically essentially in axial direction with 
it's primary flow arrangement (la) through the 
stator shafc (1) like hollow shaft or pipe and/or 
through with secondary flow arrangement (4c) 
equipped short-circuit conductors (4b') like hollow 
bars or pipes. 
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Method as claimed in some of the claims 
1^-14. characterized in that the rotor (4, of the 
solid asynchronous motor is manufacture of electric 
conductive compound metal structure, whenuoon most 
stable are copper short circuit conductors (4b 
4b'), which are connected into the holes and/or 
grooves by welding, Uke explosive welding or butt 
welding in the steel rotor shell (4a, that 
they are cast integral within the rotor by a 
-.table casting method, l ike centrifugal casting 
method. y 

16 • Method as claimed in some of the claims 

' in that the rotor is formed as 

* : heU ° £ 3 PUUey 141 is part of a vacuum 

be t conveyor ,5) comprising a stationary vacuum box 

(11). the rotor drive further comprising: said 
central shaft ,i) being supporCed by ac ^ ^ 
supporting bracket ,„ „ hich is connecCed CQ the 
vacuum box (11) . 



